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SECTION I. 












Article 9. Page 2. 






1. 


a 4- 6. 




3. x4-80. 




2. 


a-\-b-\- c. 






4. X 4- X. 












Art 10. Pagb 3. 






5. 


8x. 






9. a — 5. 


13. 


7x. 


6. 


11 JC. 






10. x-3. 


14. 


x-7, 2x — 7 


7. 


Ix. 






11. 25-x. 


15. 


4x. 


8. 


5x. 






12. 4x. 


16. 


7x. 








Art 11. Page 4 






17. 


Sx. 




118. y. 
Art 13. Page 4. 






19. 


6x4-17. 


21. 


2x4-2. 


23. 6x-i 


5. 


25. Zy-1. 


20. 


2x4-3. 


22. 


9x. 


24. 2x4- J 


J. 


26. 4x-4. 

• 




• 




SECTION II. 












Art 17. Page 5. 






1. 


2. 


4. 


5. 


7. 7. 




10. 3. 


2. 


4. 


5. 


7. 


8. 2. 




11. 7. 


3. 


4. 


6. 


6 
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9. 9. 
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Art. 19. Page 6. 



12. Bat, 12 cents; ball, 48 cents. 

13. Book, 50 cents ; slate, 25 cts. 

14. Worsted, 45 cents. 
Muslin, 9 cents. 



15. Before breakfast, 3 miles. 
In the forenoon, 15 miles. 
In the afternoon, 12 miles. 



16. 9 of each. 

17. 10 stamps. 

18. 3 peaches. 
6 pears. 

19. 4 yards of red. 
8 yards of blue. 



Art. 20. Page 7. 

20. Rode 2 hours. 
Walked 8 hours. 

21. William, 10 cts. 
John, 20 cents. 
Edgar, 60 cents. 

22. 16 boys. 
32 girls. 



23. 9 to one boy. 
27 to the other. 

24. In the mud, 2 ft. 
In water, 10 ft. 
In the air, 12 ft. 

25. 8 hours. 

26. 5. 



27. Horse, S270. 
Harness, $45. 

28. 351 and 27. 

29. 1472 and 32. 

30. Principal, $5000. 
Interest, $200. 

31. 432 and 24. 

32. 12 pounds. 

33. 40. 

34. 9 days. 

35. 22 hours. 



Art 21. Page 8. 

36. House, $3600. 
Barn, $1200. 
Land, $9600. 

37. Widow, $4000. 
Each son, $2000. 
Each daughter, 

$1000. 

38. 8 oranges. 
24 apples. 
16 bananas. 

39. 18 bush, barley. 
36 bushels com. 
106 bushels oats. 



40. 
41. 
42. 



43. 



44. 



49. 
53. 

A, 165 acres. 

B, 82.5 acres. 

C, 27.5 acres. 
17 men. 

85 women. 
34 children. 

A, $600. 

B, $1200. 

C, $1800. 

D, $3000. 



45. 4. 

46. 4. 

47. 3. 

4a 2. 

49. 5. 



Art. 26. Page 13. 

50. 5. 55. 8. 

51. 20. 56. 5. 

52. 1. 57. 7. 

53. 3. 5a 3. 

54. 6i. 59. 7. 



60. 4. 

61. 3. 

62. 13. 

63. 1. 

64. 5. 



65. 5 oranges. 
6& 7 hours. 



Art 28. Page 13. 

67. a = 15. 

68. 16 years old. 



69. X = 25. 

70. 13 years old. 



A 



32.] 



ANS WEBS. 



71. 12 coins. 

72. John, 18 years. 
Margaret, 9 yrs. 

73. 2a; — 9. 

74. 3a; -13. 



Art 29. Page 14, 

75. 3a5 — 6. 

7a 4a; -12. 

77. 5 a; -15. 

7a 4a; — 28. 

79. 12 a -18. 



80. 8a; + 21. 

81. lOx-40. 

82. 30a; + 50. 



83. An orange, 5 cents. 
A pear, 3 cents. 

84. 2 and 9. 

85. The first, 8 hours. 
The second, 4 hours. 



Art 3a Page 15. 

86. 12 one-dollar notes. 
7 two-dollar notes. 

87. Sugar, 10 cents. 
Coffee, 35 cents. 

8a Ralph, 13. Charles, 39. 



Art 31. Page 16. 



89. A, $725. 
B, $400. 

90. 711 and 586 votes respectively. 

91. 2146 and 1811. 

92. 2346 and 2641. 

93. 1522 miles. 

94. 2832, 2239, and 718 votes re- 

spectively. 

95. The parts are 5, 6i, 9, and 12i 

feet long respectively. 

96. In each hour, 43, 37, 31, 25, 

and 19 hills respectively. 

97. The parts are 15, 17, 19, 21, 

23, 25, and 27 inches long 
respectively. 
9a 17, 14, 27, 8, and 38. 
99. A piece of white, $41.25. 
Of black, $51.25. 
Of blue, $66.25. 



100. 22, 7, and 12 gallons per 

minute respectively. 

101. $1.25 and $0.50 a day re- 

spectively. 

102. Better, 37 acres. 
Poorer, 87 acres. 

103. 38 ten-pound, and 22 six- 

teen-pound, balls. 

104. 28| pounds at 35 cents. 
21^ pounds at 42 cents. 

105. 23 fives, 13 tens, and 51 

twenties. 

106. Eldest, $4900. 
Next, $2500. 
Next, $900. 
Youngest, $300. 







Art 32. Page 18. 


107. 


10. 


113. 9x. 


108. 


12. 


114. 12 a;. 


109. 


10. 


115. 3a; + 4a;. 


110. 


3x. 


116. 4a; 4- 9a;. 


111. 


7 a;. 


117. 6x — 4a;. 


112. 


The numerator. 


lia 6a; + 4x — 3a;. 



119. 4a;4-a; = «0. 

120. 10a; — 3a; = 7a 

121. a; + ^ = 21. 

122.. 4x4- 3a; = 84. 
123.* 4x + 3a = 84. 
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Art 33. Page 19. 



124. 4. 

125. 4. 



126. 14. 

127. 6. 



12a 18. 
129. 53i 



130. 
131. 



2. 

90. 



132. 6. 

133. If. 



Art. 34. Page 20. 



134. 25 boys, 30 girls. 

135. $36. 

136. 80 cents a yard. 

137. 12 and 9 apples respectively. 

138. The parts are 6 and 10 inches 

long respectively. 

139. The parts are 4, 6, and 14 

inches long respectively. 

140. $1.20. 



141. 6. 

142. 18. 

143. 12 years old and 7 years old 

respectively. 

144. 40. 

145. 20 yards. 

146. 8. 

147. 48 years. 

148. 84 miles. 



149. 2 hours. 

150. 2} hours. 

151. 6 days. 

156. 17064. 

157. 2471. 
15a 4872. 

159. 6A. 

160. 42. 

161. $85. 

162. 36 cents a yard. 

163. 24 and 25. 

164. 120 chestnuts. 

165. 36 gallons. 

166. 595 yards. 



Art 35. Page 21. 

152. 4 days. 

153. 2| hours. 

Art. 36. Page 22. 

167. 1380. 

16a 8700. 

169. 884+¥S. 

170. $3550. 

171. $368.66 . . . 

172. $5333.33J. 

173. $160. 

174. $13500. 

175. 65%. 

176. 120 chickens. 

177. 4^ hours. 



154. 12 hours. 

155. li days. 



178. 4^ miles. 

179. 2800 feet. 

180. 14 miles. 

181. ^ of an hour. 

182. 8f hours. 

183. With the waste- 

pipe closed, 
3 J minutes ; 
with it open, 
20 minutes. 

184. 2|fdays. 



Art 37. Page 25. 
185. a; = 3. 1186. x = S, |187. x = 2. 1188. x = 2. 

Art. 3a Page 25. 



189. 4. 


195. 7. 


201. 5. 


207. 4. 


190. 5. 


196. 3. 


202. 5. 


208. 6. 


191. 2. 


197. 2. 


203. 7. 


209. 12. 


192. 3. 


19a 3. 


204. 3. 


210. 15. 


193. 3. 


g.99. 6. 


205. 5. 




194. 2i. 


200. 4. 


206. 18. 





42.] 






ANSWERS, 


1 


7 




Art 39. 


Page 26. 


211. 


5. 


220. 


45 shells. 8 in a row. 


212. 


3. 


221. 


4 companions. 30 pears. 


213. 


10. 


222. 


In 8 years. 


214. 


The father 42, the son 12 


223. 


64 years ago. 




years old. 


224. 


20 cents. 


215. 


28 and 20 years respectively. 


225. 


27. 


216. 


$4 and $5 a yd. respectively. 


226. 


20 gallons. 


217. 


24 and 30 miles a day re- 


227 


A, $18. 




spectively. 




B, $27. 


2ia 


Mother, 30 years old. 


22a 


48 trees. 




Daughter, 10 years old. 


229. 


.60. 


219. 


Father, 40 years old. 


230. 


60 feet and 45 feet respec- 




Son, 16 years old. 




tively. 




Art 40. 


Page 28. 


231. 


100 bushels. 


244. 


50. 


232. 


13 creditors. $3400. 


245. 


5 per cent. 


233. 


2i cents apiece. 


246. 


6 years and 24 years old 


234. 


14 dozen. 




respectively. 


235. 


8 owners. $40 a day. 


247, 


A, 42 years. 


236. 


50 pounds. 28 cts. a pound. 




B, 48 years. 


237. 


$3600. 


24a 


In 6 years. 


23a 


$450. 


249. 


In 15 days. 


239. 


60 gallons. 


250. 


Half an hour. 


240. 


126 gallons. 


251. 


4i pounds in one, 4 pounds 


241. 


264 acres. * • 




in the other. 


242. 


$3000. 


252. 


Lower part, 45 feet. 


243. 


Whole property, $12000. 




Whole mast, 70 feet. 




Each share, $3000. 


253. 


72 pounds. 




Art 41. 


Page 30. 


254. 


2x4-3. 


256. 4x4 


-8. 


25a 3x4-5. 


255. 


3 + x. 257. 2x4 


■3. 






Art 42. 


Page 31. 


259. 


0:4-1 
5 • 


«/•« 7x — 7 
262. g . 


266. 
267. 


19. 

18. 


273. 5. 

274. 5. 


260. 


4a; + 9 

8 • 


263. ^-;-. 


26a 
269. 


5. 

16. 


275. 3. 

276. 7. 






270. 


2. 


277. 4. 


261. 


3x4-21 


271. 


4. 


27a 5. 


5 • 


265. 


14. 


272. 


6. 


279. 4. 
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280. 14. 

281. $18 and $20 respectively. 

282. 16 years and 20 years old 

respectively. 

283. 5 years. 

284. 3 gallons. 

285. $20. 



286. 60 years and 36 years re- 

spectively. 

287. 4 feet. 

288. 10 and 5 respectively. 

289. 21 and 9, 

290. 25 and 15 miles respectively. 

291. 6. 

292. 65. 



Art 44. Page 33. 



293. 


74. 






299. 54 years. 




294. 


48 bushels. 




300. 768 square 


rods. 


295. 


12, 13, and 14. 




301. 80 feet. 




296. 


17, 12, and 15 inches respec- 


302. 44 inches. 






tively. 




303. 48 miles. 




297. 


12 miles. 




304. 3| hours down, 6i hours up ; 


29a 


At a quarter 


past five 


the stream running l^ 




o'clock. 


miles an 
Art 45. Page 35. 


hour. 


314. 


4x4-6. 


3ia 


9x — 12. 


324. 3. 


328. 4. 


315. 


5a; + 4. 


319. 


x-14. 


325. 3. 


329. 7. 


316. 


4 + x. 


322. 


5. 


326. 1. 


330. 10. 


317. 


lOx-3. 


323. 


8. 


327. ' 5. 


331. 1. 




• 


Art 46. Page 36. 




332. 


Robert, 7 cents. 


334. The brother, 14. 


335. 


9 miles. 




Henry, 6 cents. 


Albert, 10 years 


336. 


4 beads. 


333. 


8. 


old. 337. 
Art. 47. Page 37. 


4 chickens. 


33a 


25. 


343. 14, 15, and 16. 


347. 


40 gallons and 


339. 


15 and 25. 


344. $15000 at 4%. 




20 gallons re- 


340. 


In 6 years. 


$25000 at 4i %. 




spectively. 


341. 


6 cents. 


345. 20 and 60. 


348. 


$120. 


342. 


A, 78 cents. 


346. A, $120. 








B, 90 cents 


;. 


B,$( 


SO. 







59. 1 



ANSWERS. 



349 



350 

351 
352 
353 
354. 

355. 



356. 
357. 
358. 
359. 
360. 



361. 
362. 



Art 48. 

Harness, $75. 
Horse, $150. 
Carriage, $450. 
6 dimes. 

8 nickels. 

9 of each.» 
12 pounds. 
$2.75. 

25 pounds at 9 cents, and 75 
pounds at 13 cents. 

20 hundreds, 40 fifties, 80 
twenties, 160 tens, 320 
fives, 640 twos, and 1280 
ones. 

$20,000. 

19^- and f?. 

35 and 69. 

60 and 30. 

56 hours. 

A, 84 miles. 

B, 70 miles. 
2 miles. 

At 11 o'clock A.M., day 
after to-morrow. 



Page 39. 

363. Cover, 20 ounces. 
Other cup, 16 ounces. 

364. A, in 26 days. 

B, in 19i days. 

C, in 13 days. 

365. 20 dollars. 

366. 5 and 6. 

367. S^g miles down stream and 

back again. 

368. 63 inches. 

369. x = 4. 

370. a; = 12. 

371. x = 6, 

372. x = 9. 

373. X = 6.5. 

374. a; = 49500. 

375. X = 10471.204 . . . 

376. a; = 4237. 288. . . 

377. X = 408.371 . . . 

378. a; = 3000. 

379. a; = 200. 

380. a; = 9. 

381. a; = 72. 

382. a; = 19. 



SECTION III. 



Art 59. 

a 4000 dollars. 

9. —1000 dollars; that is, he 

had lost $1000 during the 

year. 

10. 5000 dollars. 

11. — 5000 dollars ; that is, he is 

5000 dollars in debt 

12. 2500 dollars. 

13. —200 dollars; that is, his 

"profit" was really a loss 
of $200. 



Page 46. 

14. He saves — 160 dollars; that 

is, he has run into debt 
$160. 

15. He lost — 20 dollars; that is, 

he gained 20 dollars. 

16. 3 paces. 

17. — 5 paces in advance ; that is, 

5 paces behind. 

18. + 30O, or 30° north latitude. 

19. -15°, or 15° south lati- 

tude. 
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20. 


Up stream - 


- 1 mile an hour; 


27. 


In — 2 years 


J from the present 




that iS) in spite of their 




time ; that 


. is, she was twice 




efforts they float down 




as old 2 years ago. 




stream 1 


mile i 


an hour. 


2a 


— 6 years hence; that is, 6 


21. 


— 5 degrees 


, or 5 degrees be- 




years ago. 






low zero. 






29. 


-24. 






22. 


-f8 degrees, or 


8 degrees 


30. 


— 3 dollars 


put in; that is. 




above zero. 






3 dollars must be taken out 


23. 


+ 8, + 5, - 


10. 






of each. 




24. 


— 10 miles 


easty 


and —80 


31. 


Increased by —2 rods; that 




miles north ; that is, 10 




is, diminished by 2 rods. 




miles westy and 80 miles 


32. 


A,-: 


1000 dollars. 




south. 








B, + 2000 dollai-s. 


25. 


15 chains north, and 20 chains 




A was in debt. 




west. 






3a 


A, ^^ 


4000 dollars. 


26. 


He comes back to his start- 




B, -J 


2000 dollars. 




ing point. 








Both 


were in debt. 








Art 63. Page 50. 






34. 


+ 1. 




41. 0. 




48. 


+ 1. 


35. 


-2. 




42, + 7000 dollars. 


49. 


-1. 


36. 


+ 3. 




43. + 300 dollars. 


50. 


+ 1. 


37 


-8. 




44. — 200 dollars. 


51. 


+ 15. 


38. 


+ 7. 




45. + 1000 dollars. 


52. 


+ 60. 


39. 


-3. 




46. — 200 dollars. 






40. 


0. 




47. — 500 dollars. 
Art 66. Page 52. 






53. 


+ 11. 




59. -3. 




65. 


Uiscn— 20°; that 


54. 


-7. 




60. 0. 






iSy fallen 20^. 


55. 


+ 8. 




61. 0. 




66. 


65° northerly. 


56. 


-2. 




62. + 4000 dollars. 


67. 


— 40° northerly. 


57. 


+ 2. 




63. + 4000 dollars. 




or 40° south- 


58. 


+ 2. 




64. +370. 






erly. 








Art 69. Page 54. 






6a 


-35. 


70. 


+ 54. 


72. 


+ 1. 




74. -1. 


69. 


-24. 


71. 


+ 144. 1 73. 
Art 72. Pag 


-1. 
E 55. 




75. +1. 


76. 


-4. 


78. 


-9. 1 80 


+ 1. 




82. -1. 


77. 


+ 5. 


79 


+ 6. 


l81. 


-1. 




8a +1. 



85.1 


ANSWJiJRS. 






Art 82. 


Page 58. 


84. 


lahxy. 


112. 


+ 1. 


85. 


27 a b^c^m. 


113. 


648 a' U c\ 


86. 


— Sabc. 


114. 


-128a«77i«aj*y*. 


87. 


-^Ibm'n'. 


115. 


a\ 


88. 


— 711 n. 


116. 


Aa^x^y^. 


89. 


— mn. 


117. 


~4a'77i®aj*^^ 


90. 


77171. 


118. 


60 A;*. 


91. 


-a^ 


119. 


n^+y+z^ 


92. 


4 a. 


120. 


a"»+^ 


93. 


da'b. 


121. 


a^^. 


94. 


3 a*. 


122. 


-40ajP+«. 


95. 


3bm^n\ 


123. 


a*". 


96. 


a*. 


124. 


a\ 


97. 


711* n*. 


125. 


x'^-^K 


9a 


12 77171. 


126. 


90a'^b^cm\ 


99. 


a' b^ c' d^ e*. 


127. 


~ 15a67?i^7i^ 


100. 


x^ xp' z^ w^. 


12a 


24. 


101. 


64 a« ^. 


129. 


12 77l«. 


102. 


16 771*2/*. 


130. 


4 a^ bK 


103. 


216a?«/. 


131. 


— 81 ab^mxy^. 


104. 


a\ 


132. 


dh^'k^t'. 


105. 


— 771*. 


133. 


-a«. 


106. 


a*. 


134. 


a\ 


107. 


-a^ 


135. 


1728 a« 2/'. 


108. 


+ 1. 


136. 


256 1* 771*. 


109. 


-1. 


137. 


a^p. 


110. 


-1. 


138. 


^8m^8»^ 


111. 


+ 1. 


139. 


m*"' 7i'«. 


• 


Art 85. 


Page 61. 


140. 


C1771. 


144. 


2671. 


141. 


— a 71. 


145. 


-1, +1. 


142. 


— 77171. 


146. 


a, — a, — a, a. 


143. 


a 71. 


147. 


a&c. 
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148. 


a?». 


149. 


a?2. 


150. 


a^'fz^. 


151. 


w?. 


152. 


m^x. 


153. 


2xK 


154. 


-bax^: 


155. 


x\ 


156. 


2 b 
3" 


157. 


3 


15a 


m 

3 


159. 


5 


173. 


6 a xy. 


174. 


3lm. 


175. 


kH^m. 


176. 


2a». 


177. 


^y\ 


17a 


2 ax". 


179. 


2 a a?^. , 


180. 


10 a. 


181. 


9 w^2/« 


182. 


6 712?. 


183. 


5am. 


184. 


-ISa^re^. 


185. 


8m^y. 


186. 


— 10A;Zm. 


187. 


x-\-y. 



160. 



3fe2 



161. — 



Ylklm 



8^4 



162. 

163. 
164. 
165. 
166. 
167. 
16a 
169. 
170. 
171. 
172. 



4 a' a;' 
9 • 
^x^y, 
4ma;. 
— Im n\ 

a". 
xP-\ 



Art 89. Page 64. 

18a x^y. 

189. a? + 2^. 

190. —Im^mn. 

191. —lm-\-klm. 

192. a^ + a^. 

193. 3 2^ + y«. 

194. 3aj8-f-2a;2 + 4a;. 

195. 7aa^4-3a=^a?2 + 5a*ic. 

196. 4 a — 2. 

197. a* — 4 a. 
19a 771* — 3. 

199. ab — b. 

200. — xy-\-l. 

201. 3 a a; y — 3 0?. 

202. 4 a^ a; + 2 a aj?. 



99.] 



ANSWERS. 



13 



Art. 93. Page 66. 

203. a^'{-Sa^b-^Sab^-^b\ 

204. a^-^-a^x-^-ax^-^-a^, 

205. m^ — m^n-{- m^ n^ — mn^ -\- n*. 

206. k'-{-2kH^-hl\ 

207. x^ — 2ax^'{-4a^x^ — 8a^x+16a*, 

208. 2/^-32^ + 62/3 — 42/^ + 32^ — 1. 

209. 1— aj». 



Art 96. Page 67. 
214. 2x, 



215. a? — 2/- 

216. m + n. 

217. 0. 



210. 2 a? — 22. 

211. -2a; + 2/~3« + l. 

212. ''2x-h3y — 2z. 

213. 4:X'hAZ — 4:. 

2ia ^x^y — z, 

219. 2aaj2 + 4a2a; + 2aj + 4a« — 3a. 

220. ajS + 6a?* + 15a;8 + 19ic2 + 7a; + 3. 

221. aj» + 4ic2 + 3. 

222. 4aj2 + 5a;2/ + 42/^ — 5a;+72/--16. 

223. 3a2-2a6-2ac + 362-2&c + 3c2. 



Art. 99. Page 69. 



224. 22/ — 4. 

225. 5ar^ — 5aj + 5. 

226. — 3a; + 42/ + 8. 



227. 
22a 
229. 
230. 



-2a2-2a?2. 
a?-2. 

2/ + 2>. 
n — 2. 



231. — 1. 

232. — Z + 3 m + n. 

233. 2h. 

234. 11a — 2 6. 

235. 1 — a; + 2/- 

236. ba^ — ah-\-xy, 
231. 2a« + 6aa2. . 



23a a* + 4a;^?y — 6aj2 2/2 + 4a;2/' + 2/*. 

239. 4a;*+7aj2+16. 

240. ^a — ^& + \c. 

241. \x-\y^^. 

242. \ax — xy-\'\^ 
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243. 2a^^ax, 

244. 2a + 4. 

245. 7 a — 6 b. 

246. a. 

247. 4 a;. 
24a 2a;2 + 2. 

249. a? — y + 2; — w. 

250. a + 6 + c. 

251. 8 a — 3 a?. 



Art 103. Page 71. 

252. a-^b — c, 

253. a — b-^x — y. 
954. 3 a — 3aj. 

255. l — m. 

256. a + 4&. 

257. — a-h2 6. 
25a 13x — Vy. 

259. 5 a — 3 c. 

260. 2a;— 2. 



Art 105. Pagb 72. 

261. a — (— 6-hc — d). 

262. Z — (m — n) . 

263. w — (a; -f y — ») . 

264. 2A; — ( — Z-fwi)-f-2n. 

265. a2-(62_2^>c-hc2). 

266. a;*^-(4a;*-3a;8 + 2a;2) + a; 



-1. 



Art 108. Page 75. 
267. 3w — 6ana;-f96na;^. 
26a 4:ax^yz-{'2bxy^Z'-2cxyz\ 

269. — 4a6aj-f6 a ca;— 10 6d a?. 

270. ''3x^y'\'2x^y^ — exy. 



273. 35a2_33 3.^4^ 

274. 24 a^ &2~ 6 a^c^. 



271. dx^-^xy + Sy^. 

272. a^ — a a; — 6 ar*. 

275. 2a^b + 2a^c-3abc-ab^ + b^c. 

276. — 6 a a?2 — 9 bxy -\-8axy -\'12by^. 

277. Z^ — m^ -f- 2 m w — 71^. 

27a 10a;2-7a;2/-19a;«-122/2-29 2^2r-152^ 

279. a^x^+2acxy-^c^y^-b^-2bd^d\ 

280. l+f& + i6'-Ja2. 

281. a«-3a»a?2-f-2a;^ 

282. 8 a;* 4-27. 

283. 18a,-»-21a;2-21a; + 10. 



109.1 
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284. i»* — 81. 

285. a;* + 4aj2-|-16. 

286. 2/'-h32^* + 2/^-32/*-42/»-32/2_2y-l. 

287. a*— 1. 

288. a;«-8a:*H-20aj*-23iB« + 24aj2-26a? + 12. 

289. a* + a^ ar^ + a^. 

290. a«~3a*52 4.3a26*~6^ 

291. t/*-22/'-132^2^14z^ + 24. 

292. y^ — m^. 

293. 6fic2w_7^+»_3^2n^ 

294. a*"» — a^"*. 

295. a™"*"^ — a"*6 — a6*"4-6'""'"^ 

296. a5»+* + 7af+i-f-18i»» + 16iC«-^ 

Art 109. Page 77. 



299. a8 + 3a25 + 3a52 + 68. 

300. a8-3a26 + 3a62-68. 



297. a*-2a6 + 52. 

298. «* + 2a;+l. 

301. 2/* — 42/^ + 62r^ — 42/ + 1. 

302. l4-4a + 6a2 + 4a8 + a*. 

303. a?«+9a;2 + 27aj + 27. 

304. a« + 6 a^a; + 12 aa;2 + 8 a:8. 

305. a«6»-3a268c + 3a68c2-6»c«. 

306. a2~2a6H-2ac + 62_26c + c^ ' 

307. a2-|-2a6-.2ac+ 62_26c + c^ 
30a 4m2 — 12mn + 9n^ 

309. m*~2m2n' + n*. 

310. a?*-2a^ + 3a;2-2aj + l. 

311. 2a2 — 2a?2/. 314. a* — 2 a^ a?^ + a^. 

S12. 4 A a;. 

ai3. 24aj2 + 128. 

317. 2aj8-f22a;. 

318. a^-7a?* + 32a;«--49ar^ + 48a;-9. 
♦t.l9. 2a»-2aar*. 
320. h^'-dK 
3B1. 2P + 2m^ + 2n\ 



315. ~4Zm + 4Zn. 

316. a?* — m^ar^H-2ma; — 1. 



\ 



I 
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322 4 0?' + 4 y* -f- 4 z^. 

323. 2n\ 

324. a^b-ab^-^h^c- 

325. Sx'-^'Zy^ + Sz^- 



bc^-^c^a — ca^. 
2xy — 2xz^2yz. 



Art 112. Page 81. 



326 
327. 
32a 
329. 
330. 
331. 



a^-obx-hQx\ 
1 +8ac — 26c. 
~2oaj + 46-f 1. 
— a + 6 — c + 2x. 
c-hd. 
a-\-2x. 

338. a» + 2a26 + 2a6* + 6«. 

339. a^^a^b — a^x + abx + aa^ — ba^. 

340. X — 4. 

341. 2 a — 5 a?. 

342. a + 1. 

343. Z — m + n. 

344. bx + 4:y-\'Sz. 

345. a^ — a6 — ac-f-6^ — 6c + c^- 

346. 3a^-a; + 2. 

347. 2a^ — 3xy + 4y^. 
34a ax-\-bx^y — z. 

349. a — 6 — c. 

350. aj2 — faj + 1. 

351. ia^-faJ + 6. 

352. f««-5a^4-}a; + 9. 

353. af» + 2af»-^-3aj»-* + iB"-». 

354. af"-h2af — Soj^ 

355. 6»-i — 2^-1. 

356. a + 0?. 

357. a^ + ax-\-aP. 

35a a^ -f a^ oj + a «^ + aj*. 

359. There will be no remainder. 

360. a-^x. 



332. Sx — 5. 

333. 3 — 6. 

334. 2/^-^4-1. 

335. a* + 3a2-l, 

336. 5a2 + 3a*. 
337 2a&. 



119] 
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361. 




362. 




363. 




364. 




365. 




366. 




367. 




36a 




369. 


L 


370. 


-1. 


371. 


s 

• 


372. 




373. 




374. 




375. 


•- 


376. 


> 


377 


; 


37a 


• 


379. 


. 


380. 




3aL 



a^ ~a* a5 -f a* «^ — a-a^ -^ax* — a?*. 

There will be no remainder. 

o^ ~ a a? + ar^. 

a* — a^ a; + a- o^ — aoi:^-^x^. 

a* — a* a; + a* a?^ — a' aj* + a^ a?* — a a^ -f a?*. 

There will be no remainder. 

16a;*-24aj» + 36a^-54a; + 81. 

a^ — a + l, 

l-\-2x-\'2a? + 2x^+ ... 
l + ^x+lda^ + 4:6x^'^... 
l—x — Q^-^-x^ + x^ — x^ — x^-t . . . 

l-|-a; + a^ + a:'+ • • • 
l+2aj-h3aj^ ■i-^x^-\' . . . 
l-2a + 2a2-2a8-h... 
a + ar + ar^-\-a7^'\- . . . 
a — a ?' + a j"^ — a ^** -f- . . . 
l-2a + 3a2--4tt«-i- . . . 
l+4a + 8a2 + 12a»+16a*+ . . . 



SECTION IV. 



Art 119. Page 85. 

1. 5 a X a 6, 5 a^ X 6, 5 X a^ 6. 

2. m X m^a^j m^ X ma^^ m^ x a^, nix x m^x, m^x x x. 
3. 4a'2/^x 4a*2/^ 6. 6a^y x 6a^y X Ga^y. 



7. 12 a;* 2/^ 

a 2 a 6^ is the sixth root. 



^ 4. 5 a*. 

I 5. aJ». 

j 9. 3m^n X 3m^n X 3m^n X 3m^n. 

/ho. 5a;/. 111. 2m. 

^ 12. A perfect square, because it can be separated into 



I 
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two equal factors. A perfect cube, because it can be sepa- 
rated into three equal factors. 

13. Yes : because 1 may be expressed as the product of 
any number of equal factors each equal to 1. Thus, 

ixlxlx ...=1. 



14. 5 m t^ X 3 m X 3 m. 

15. 5 a a; X 4 a; X 4 a;. 

16. Ux'y''. 

17. 125a«6«. 

la No. Yes; a^ x (— 1). 



19. Yes. 

{— a) { — a) {^ a) =: — a^ 

(-i)(-i)(-i)=-i. 

20. — 5 A; Z *. ' 

21. — 3 m*. 



22. h{a-\-h), 

23. mw(m4-n). 

24. 3a(aj — 3). 

25. x{qi?+ 1). 

26. y'if-l). 

27. A:«(3Ar*-h5). 
2a 5a«iB«(iB^ + a2). 



Art 123. Page 87. 

29. 5a;(a»-j-6a; — 2). 

30. 5(522-22r + l). 

31. ahcia-'h + c), 

32. 4aa;(2ar^ — 3aaj-f a'). 

33. x^f(pi? — xy + f), 

34. 3a62(a*-2a6 + 62). 

35. 3aj»3r'(aj2y-7a + 93^2). 

Art 126. Pagkb 88. 



36. (a + 6)(aj + y) 

37. (a ~ 6) (a? -h 2/) 

38. (a;-|-a)(aj-h6) 

39. (a; — y) (y - ») 

40. (aj-3)(2/ + 2) 

Art 129. 

4a {x '\'a){X'{-a). 

47. (aj — a){x — a), 

4a (aj4-3)(a? + 3). 

49. (aj-6)(a;-6). 

50. (aj~13)(aj-13). 

51. (2^-hl)(y + l). 

52. (« - 20) (2 - 20) . 

53. (2a; + 15)(2a; + 15). 



41. 
42. 
43. 
44. 
45. 



(a2 + i)(a + l). 
(2a^~3)(3aj + 2) 

{px-{-y)(qx^y). 
{w? — n){m + V?) . 



Page 89. 

54. (a? + 5y)(a;-f 5y). 

55. (5 m — 6 y) (5 m — 6 y) . 

5a (a« -h aj") (a^ + a:") . 

57. (a^H-12)(aj« + 12). 

5a (a^-32)(aj«~32). 

59. {a -\- X -\- m) {a -\- x -\- m) 

60. (a;« + 2/0(«*4-2/0. 

61. («~ + 2r)(a:"-l-2/"). 



140.1 
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62. 
63. 
64. 
65. 
66. 
67. 

6a 

69. 



Art 132. 

(aj — 3)(aj — 8). 
(a? + 3) (a; -12). 
(a;-7)(a?-f 8). 

(>_ 8) (0^2^11)^ 

(/-l)(2/' + 9). 
(6 -a:) (8 -a:), or 
(a;- 6) (a? -8). 



Page 90. 

70. (7~y)(8-y),or 
• (y-7)(y-8). 

71. (ajy— l)(a;2/ — 26). 

72. (2/2 + 4) (2^2; + 8). 

73. (a2t/8-.4)(a2 2/»-9). 

74. (m + w) (m 4- 8 n) . 

75. (aj + a) (a; 4- c) . 

76. (x — a) (a; -t- c) . 

77. la + x + l)(a-\-x + 2). 



Art 134. Page 91. 



7a (a -f- a;) (a — a;) . 

79. (a-hl)(a— 1). 

80. (l+a)(l — a). 

81. (2x-^3y)(2x^Sy). 

82. (32/ + 4) (32/ -4). 



83. (a^ + 62) (a^ - 62) ^ 

84. (a« + 68) (a« - 68) . 

85. (a:2_^i)(^_i)^ 

86. {l+f)(l-f). 

87. (m* + 71*) (m* — n*) . 



8a (2]c'-\-4.lm)(21(?^4lm). 

89. (l+a*aj*)(l— a*a?*). 

90. (a + 6 -7 c) (a — 6 H- c). 

91. (a + 6 + a?-f-2/)(a — 6 + a? — 2/). 

92. (x + y + z)(x + y'-z). 

93. (a: — 2/ + l)(a? — 2/ — !)• 

94. (a + 6 — c) (a — 6 + c) . 

95. (Z + m — n) (Z — m -f- w) . 

96. (aj2 + a:-l)(a^-a?+l). 

97. (a + 6 + l)(a + 6— 1). 

Art 140. Page 93. 

99. a^ -^fx^x + a^ix? — a^ Q^ -\- a^ x^ — a^ x^ -\- ax^ ^ x' . 
100. a?8 — . aj^2^ + a;*2/* ~ a^2/' + aj*2/* -- ^82/^ -j- 3:^2/6 — a»2/7 _j_ ^s^ 
101 a* 4- a^ + a^ -fa -1-1. 

102. .1— a?H-ar* — a;« + aj* — a^-haj^ 

103. m^ — m* + m8 — m^-f m — 1. 
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104. 1+A;2 + A;* + ^*. 

105. l-Zm + Pm2~Z8is»i«-f Z*m*-i«m». 

106. m* — m^ w* + 7«-*. 

107. m® — «t* H^ + m^ ?ft* — m- n^ -f n®. 

lOa Jt-^ + aj'l^' + Z^^ 

109. x^^a^y* + y*. 

110. (a^ + aj2) (a + a?) (a — a:) . 

111. (2/' + i)(y + i)(y-i). 

112. (9+iB2)(3+«)(3-ar). 

113. (2 + a)(4-2a? + a:*)(2-a;)(4 + 2« + ic*). 

114. (c* + z*) (c^ + z") (c + 2;) (c - 2) . 

115. (m* + l)(m2 + l)(m + l)(ni-l). 

116. (a^ + a^) (a* - a» aj^ + a;*) . 

117. (a* + 2/*) (a* — a< 3/* + j^*) . 

lia (m^ ~ m* 71* + n^) (m* — m w -f- n^) (m + n) . 

119. (y« + 2/»6»H-«^«)(2/2-f.2/6-f&')(y-&). 



120. 
121. 
122. 
123. 
124. 
125. 
126. 

127. 
12a 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 



apx, 
3a^x, 
7a^b. 
d. 

2 a — 6 
a + 6. 
a-^-x. 
a + 6. 
a^—ab. 
m-{-n. 

3 a? -3. 
x — 5. 
a? + 6. 
aj + 1. 
a?-f-4. 

a* — «^. 
a-3&. 



Art 147. Pagb 97. 

13a a^-{-x. 

139. a + 6. 

140. 5. 

141. 31. 

142. 2a;~l. 

143. 4 a; -5. 

144. 2a + 3aj. 

145. aj2-2. 

146. a:^-\-aX'\-a\ 

147. 2 a; -1-3. 
14a x-\-7. 

149. a— b. 

150. 2a;« — 4a^ + a?— 1 

151. a*-f-5a;-f-l. 

152. a — 2/' 

153. 12 a?— 5. 

154. 3a* + 2a & -52. 

155. 5aj2— 1. 



163.] 
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Art 152.' Page 99. 

156. abc, 15a klmx. 

157. 120a*. 159. bcx(a+x). 

160. (a^-^ax + a^)(a + x)(a — x). 

161. ab^(a-hb)(a-b). 
16Z (a-\-b)xy. 

163. 1 — a^. 

164. 16 a?* -1. 

165. a:* — 3a;2 4.2. 

166. x^-6a^-97x-h630^ 

167. m«-3m2-m + 3. 

168. a;*+6a;« + 3aj2__26a?-24. 

169. S(l-^xy(l+x)(l^x'). 

170. (a + by (a - 6)2 (a^ + a 6 + 6') (a^ - a b + b') 

171. (a-&)(6-c)(c.-a). 

172. (a; -2) (a? -3) (a; -4). 



1. 


*• 


2. 


|. 


3. 


126. 


4. 


560. 


5. 


a 
4b<^' 


6. 


2lx 
ky' 


7. 


ay 
3 a?' 


a 


1:5m. 


9. 


6:1. 


10. 


a :h. 


11. 


Sx'Ay 



SECTION 


V. 


Art 163. Page 103. 




12. 


l-ha?:l. 




13. 


2m-|-3 
6 • 




14 


m — w 






m?i 




15. 


m 4-ri 
3 • 




16. 


a 




X'-a 




17. 


6a 
5c' 




18. 


12 m^a^-f 2 m^aj* 
ISmw^-hSn^a; * 




19. 


a^ -f 2 a?. 
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20. 

21. 

2^ 

23. 

24. 
25. 
26. 
27. 

2a 

29. 



a^ + 7? 
a — x' 

y + fc 

x-l 
x-^2' 
2m — 1 
m-f 2 * 
y^ — y + 1 

y* + yH-i' 
IS- 

3amaj* 
2aa?y' 

TO* 

9m 
24' 



30. 



a7nx 



my 

31. 6. 18. 

32. b. 45. 

33. 352;. 

34. hm. 

4fc 

A; 

4a; 



35. -^. 



36. 



37. 



3a 



39. 



4' 

am 

bm' 

lyz mxz nxy 

xyz^ xyz^ xyz' 

abx by az 

~an' 'en' 'en' 



40. m^m^m- 

4^* A» 2T» Tl • 

ayz bzx cxy 



Art 167. Page 105. 

2a;y 



42. 



xyz' xyz' xyz 



43. 



44. 



a^^f 



a^y + xf' x^y-^xf 
1— z 1 + z 1 



45. 



46. 



47. 



4a — - 



ac^bc ab^bc ab — ac 

abc ' abc ' abc 
2a; — 6 3a? — 6 6a;— 6 
6 ' ~6~' ~6~' 

6 3 2 



■' a2 - 62' a^ - d*^ 



6x' 6 a?' 6 a;' 



*®- a:»'a;»'x«" 



171.] 
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Art 171. Page 107. 



50. 
51. 
52. 

53. 

54. 

55. 

56. 
57. 

5a 

59. 
60. 

61. 



kqr + lpr + mpq 

pqr 
cp-\'bg-\'ar 



abc 



11 



6 a* 




a^ + a 


+ 1 


a* 




0. 




54 aj- 


13 


50 


• 


19a?- 


23 



The greater of the two 

quantities, a. 
The smaller of the two 

quantities, 6. 
2a2 



62. 


a' - b'' 


63. 


a" + 6* 
a2-&2* 


64. 


2ar^^-2 
«2-l- 


65. 


2x'-\-7a' 


«^ — a a; — 6 a** 


66. 


1 



a? 4-1 



67. 

6a 
6a 

70. 
71. 
72. 

73. 

74. 
75. 

76. 
77. 

7a 
7a 

80. 
81. 
82. 



y 



aj-h5 



S 



h 

2a^ + x 
a? + 3x-\'2' 

xy + y^' 

h 
h-k' 

tt exceeds fj by ^. 
xV of 20 exceeds ^ of 

21 by ^J^. 

0. 

a^ + aJ^y + 2^* 



{x-{-yy 


24 mn 


9m2-4n2* 


3a2 


a^-l* 


aj + 3 


a?*-l* 


y 



2/H-« 



^ 
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Art 174. 



83. 


if- 


84. 


f- 


85. 


6:7. 


86. 


5:2. 


87. 


f. 


88. 


18. 


89. 


a. 


t\r% 


6ac 


90. 


6^ • 


91. 


4m 

z 


Q2 


2ab 


9m. 


X 


Qi\ 


2uv 



6kl 



Page 109. 



94. 
95. 
9o. 
97. 

9a 



In • 
a^ c -f a* 6 c 



1 + c 



a^ 



a — z 
Ar + i 



99. 3m^n — 3mn. 



100. 



y'-y+i' 



101. f. 



102. 


^T' 


103. 


2:7. 


104. 


2:15. 


105. 


A. 


106. 


3a 

4:11 


107. 


1+* 
c 


108. 


3:80. 


109. 


a; : 4 y^. 


110. 


mxxk^y 


117. 


¥• 


iia 


H- 



Art 177. Page 110. 

a^ — a X -{• 7? 



lU. 
112. 
113. 
114. 
115. 
116. 



a-\-h 

m 
2^' 





a-\-x 


a' 


— 2ax-\-x^' 




m-2 


m" 


+ 4m + 4' 


X 


-2 



x^-\-2T 



Art 180. Page 111. 

119. 3^. 

120. 4ic2. 
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121. 1. 

122. i— . 

om 

123. — -,. 

124. 8:49. 

125. 14:27. 

126. ak:b. 

127. mpmq. 

kl 
12a 



129. 



2a 



a —a? 
130. mk^ + m. 

a^ + ar 

132. b^ — l^f + y*. 

133. a*— 1. 

134. 2y2-5y-25. 
a^y+2ayc + 62 c« - aV 



a* 



136. 



16 aj* 



81 y*' 

0^ — 2 a; y + 3^* 
too a*+2a-62 4.54 

138. —2 . 

.»^ a8 + 4a«-h6a* + 4a2+l 

139. 2 • 



a' 



140. 



141. 



ai* + 2a^h-^h^ 



X 



.2 



a;«-3a:^ + 3a?-l 



a?» 



142. 
143. 
144. 



m^ -\-n^ 



m 



145. 
146. 



3j/ 

4 a?* 

7^4 + 7^2 ^ I 

1 1 _l1 ^ 2 

n^ /i-* /»-« (;|j (J 



Z*mn -h ?m*7i + Imn'^ + Z*m'+ Z*n' + iw''w'' + 3Z*w2,^2 

?Wn2 - 



or 



P . m* . n* . Zm . Zn . mn 






mn In Im 



T? m^ X^ 



Art 185. 



147. 6. 

14a 6. 

149. -. 

150. |. 

151. i- 

152. \. 



Page 114. 

153. 15:2. 

154. 5:8. 

155. f. 

156. 10:7. 

15a f. 



-■ — '-* ^ 
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191. Yes; for 
16x114 = 38x48. 

192. Yes ; for 6 X ^ = 2 X i- 

193. aj=231. 

194. a? = 275. 

195. aj=150. 

196. aj = 242. 

197. aj = |. 
19a 1041^ miles. 
199. a:b = x:y 

a:x = b:y 
y:b = x:aj &e. 



Art 194. Page 118. 

200. x:y = 8:5. 

201. a; : ^ = 5 : 4. 

202. x:y==6. 

203. aj:y=7:3. 

204. OJ = 7. 

205. aj=16. 

206. x = 4. 

207. 3. 
20a a; = 35. 

209. 42 miles. 

210. The shares are $600 and 
$900. 



211. 42 feet from one end. 

212. The shares were $2100 and $2400. 

213. 5f miles from one shore, 6f miles from the other. 

214. 8 is a mean proportional between 4 and 16, also 
between 2 and 32. 

215. 6 is not a mean proportional between 3 and 9, nor 
between 4 and 8 ; but it is a mean proportional between 4 
and 9, likewise between 12 and 3. 

216. a; =10. 



217. a; =6. 

218. a; = |. 

219. 9. 

220. 12. 

221. 15. 



ab. 



a^- 



222. 
223. 

224. a-|-6:c = c:a — &. 

225. 36 3'ears. 

226. 60 rods. 



Art 203. Page 123. 

227. The first two terms of a proportion may be multi- 
plied by any number, and the last two by any other number, 
and the result will be a proportion. 

228. B6th antecedents of a proportion may be multiplied 
by any number, and both consequents by any other number, 
and the result will be a proportion. 
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229. The same as 227, changing "multiplied" to "di- 
vided.*' 

230. The same as 228, changing "multiplied" to "di- 
vided." 

231. In any proportion, the sum of the first and second 
terms is to the second as the sum of the third and fourth is 
to the fourth. 

232. In any proportion, the fir6t term less the second is to 
the second as the third less the fourth is to the fourth. 

233. In any proportion, the sum of the firat and second 
terms is to the first term as the sum of the third and fourth 
is to the third. 

234. In any proportion, the. first term less the seccmd is to 
the first as the third less the fourth is to the third. 

235. In any proportion, the difference of the squares of 
the first two terms is to the square of the second term as the 
difference of the squares of the last two terms is to the 
square of the fourth term. 

qS 52 c^ 

236. First prove (Art. 202) that — = — = —:,= . . . 

and to this result apply Art. 198. 

237 Multiply the terms of each ratio by Z, or m, or w, &c., 
and apply to the result Art. 198. 

23a Apply the test^ Art. 190. 

Art 20a Page 125. 

239. 10 days. 

240. 7^ miles an hour. 

241. t:f = 9:7. 

242. 160f feet. 321| feet. 

243. 579 feet. 

244. Its bulk would be doubled, provided the temperature 
were unchanged. 

245. 45 inches. 

246. 3^ feet from one end, or 4 J feet fix)m the other. 
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247. Yhi ^^ ^ pound. 

24& From one ■^, and from the other ff. 

249. Eiqfual to that of 16f wax candles. 

25a 113^ inches. 



1. A's, $1835.00. 
B's, $2752.50. 
C's, $1651.50. 



SECTION VI. 

Art. 214. Page 130. 

2. A*s, $7314.00. 
B's, $10971.00. 
C's, $5851.20. 
D's, $12433.80. 



3. A's, $6164.38. 
B's, $9246.58. 
C's, $7089.04. 
D's, $7500.00. 



4. B's, $7200. 
A's, $12500. 
M's, $15600. 

5. A, $138.12. 

B, $176.80. 

C, $185.08. 



Art. 216. Page 131. 

6. A, ^9303.80. 

B, $13291.14. 

C, $7088.61. 

D, $5316.45. 



7. A's; $6550.63. 
B's, $4367.09. 
C's, $5240.51. 
D's, $1091.77. 



Art 2ia Page 133. 

a At7i %. 

9. At 6 %. 

10. 3 years, 1 month, 15 days. 

11. At simple interest, $35211.27. 

12. At simple interest, $6106.87. 

13. $109.83. 

14. $657,965. 

15. (1.06)« or 1.3382255776. 

16. Problems 171, 172, 173, and 175 (pages 23 and 24). 
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17. « = 

la aJ = 

19. « = 

20. a;=: 



m 



a + 6 

a 
n — & 
a — m* 

Cf2 — & 

ac — a 



Art 221. Page 135. 
ah 



21. aj = 

22. a; = 

2a 



aw — cZ " 
m a* — m &^ 



24. 



2a 
a — aA:* 



a 

25. « = 5. 



2a aj = 
27. 0?== 



5 a. 



2a The parts are — - — and — i — . Problems 67, 68, 

J* £ 

89, 90, 91, 92, 93 (pages 14 and 16). 



29. The parts are 



a 



and 



am 



Problems 12, 13, 



1 + m " 1 H- m 
and 14 (page 6) ; 27, 28, 29, 30 (pages 8 and 9) ; and 357 
(page 39). 

30. The parts are 

a am . amn 



31. 



32. 



33. 



1 + m + mn' 1+m + mn 

al-^-hm + cn 
a^h + c 



, and 



1 -j-m-j-mn 



n — m 

amn 
m-{-n 



miles. 



34. He worked — —r- days, and was idle ^ days. 



a + b 

35. ^ ^ miles. 

2r 



a + b 



3a The bank discount on a is art; the true discount is 
; and these differ by - 



1 -{-rt 



+ rt 



227.] ANSWERS. 31 

Art 227. Page 140. 

37. Let a have any finite value, and let r and / have 
equal values. The infinite result indicates that the second 
body will never overtake the first, as evidently it cannot, 
going at the same rate as the first goes, and always at the 
distance a behind it. 

3a Let a = 0, and r and / have any equal values. The 
result § indicates that the second body overtakes the first at 
the end of any time, however long or short, we choose to 
assign ; for the two bodies are together at the start, and, 
going at the same rate, are always together. 

39. r = — 5, and / = 60. The hands will be together at 
55^ minutes past 12 o'clock, again at 50^ minutes past 1 
o'clock ; and so on once in every 66^ minutes. 

40. 7 — pounds at a cents. r — pounds at b 

a—o a—b 

cents. 

41. m pounds at a cents. pounds at b cents. If ope 
sort of tea is worth a cents a pound, and the mixture is to be 
worth a cents a pound, then no tea worth b cents a pound 
can be added, but m pounds of the other must be taken. 

42. If a = 6 = c, both results would become indeterminate. 
The prices of both ingredients and of the mixture being the 
same, any quantity of either ingredient may be taken, pro- 
vided only the quantity of both together shall not exceed m 
pounds. 
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SECTION VII. 



1. 


a?=l 




y=l. 


2. 


a;=16 




y=7. 


3. 


«=7 




3/ = 3. 


4. 


a;==6 




y=io. 


5. 


0?= 4 




y=7. 


6. 


a;=3 




y = io. 


7. 


a:=7 




y=-2. 


& 


a:=-2 




y = 19. 


9. 


«= —5 




y=14. 


10. 


x=l 




y= —5. 


11. 


a?= —2 




2/=l. 


12. 


«= —3 




2^=-2. 


13. 


a? = 36 




y = 45. 


14. 


a? = 8 




2^ = 9. 



Art. 239. Page 146. 








15. a? =144 


25.« 


f a?=3 




y = 216. 




y = 5. 




16. a?=6 

y = 2. 


26.« 


a6'- 

m - 


-a'b 
-bm 


17. a?= -22 

y = 31i. 




aV ' 
am' - 


-a'b 
-a'm 


la aj = 8 


27. 


x=b 




y = 8. 




y = 9. 




19. x= ^ 


2a 


«=12 
y = 6. 




8 — d 
2'= 2 • 


29. 


a;=9 
y = 4. 






30. 


aj= 2 
y = 3. 




a + 6 




bs 
a 4- 


31. 


aj=7 • 
y = 4. 




21. X = =— 

ac — bc 


32. 


aj=7 
y = 4. 




ab — be 

V = ;— • 

ac — bc 


33. 


a?=10 

y = n. 




b'm — bm' 

22. » = ^ 7T- 

ab —a b 


34. 


a; =10 

y = 5. 




ainf — a'm 

V — 


35. 


x = 3 

y — 5. 




^ ab'-a'b 




23.* a? = 2 


36. 


x=Q 




y = 5. 




y = 6. 




24.* o; = 4 








2^=12. 









* In this exercise it is best not to clear the equations of fractions. 



240.] ANSWERS, 33 

Art 240. Page 148. 

37. Of a cow, $25. Of an ox, $35. 

3a The poorer, 9 cents. The better, 11 cents. 

39. John, 12 marbles. Henry, 18 marbles. 

40. 8 gallons by one. 12 gallons by the other. 

41. 50 hen's eggs. 30 duck's eggs. 

42. The first, 2^ cwt., or 220 pounds. The second, 2f 
cwt., or 260 pounds. 

43. 14 and 6. 

44. The father, 35 years. The son, 14 years. 

45. 105 and 119. 

am J an 

46. and 



m-^n m-j-n 

47. Tea, 60 cents per pound. Sugar, 8 cents per pound. 

48. Income, $6000. Expense, $4000. 

49. Of the tea, 40 cents. Of the coffee, 15 cents. 

50. A. 

51. A. ^ ^ 

52. — 77 77-^ and — r; r-^. When k is added to each 

ab —ah ah —a o 

of these fractions, the results are —-r tt- and — -} j4-. 

ah —ah ah —a h 

53. By the larger, in 10 hours. By the smaller, in 15 hours. 

54. 10 rods wide and 14 rods long. 

55. 24 persons, each of whom paid $1.75. 

56. Principal, $1250. Rate, 8 % per annum. 

-p.. . , hm — an ^ ^ 1200(a — 6) 

57. Prmcipal, . Kate, — — ^^ -. 

m — n hm — an 

Solve 56 by substituting in the results of 57. 
58 Arthur runs a mile in 10 minutes, and Philip in 11 
minutes. 

59. The first, 33 gallons. The second, 15 gallons. 

60. The student, 3J miles an hour. The horse-cars, 6f 
miles an hour. 

61. 14f f J pounds gold. 5^|^ pounds silver. 
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8sf{p+p') 
P8'-\'P'8 

100 

s'\8'-8) ^'''' 8'\l^^8) 

wm! — vf m 



ez. 



63. -!^^-'^"> and ^^'/Y-A>. 



64. Of the wood, 



. Of the metal, 






65. 59 % pure milk. 41 % water. 

66. Specific gravity of cast iron, 7.14 .. . Specific gravity 
of pine wood, 0.56 . . . 

67. 33.7 %. 
6a 10.315. 





Art 243. Page 154. 


69. aj = 4 


73. 


x = S 


2^=1 




y=7 


2=5. 




2 = -4. 


70. aJ=7 


74. 


^=if 


y = 8 




y=*f 


2=9. 




z = U' 


71. x=:8i 


75. 


aj=62 


y = 9 




y = 46 


z. = 9^. 




2=34. 


72. a? =7 


76. 


aj=18 


y=-io 




y-32 


z=9. 




2 = 10. 


80.* to = 






X =5 






3/=7 






2 =10. 







77. « = 



y= — 



a — b + c 
2 



2 = 



— a+6+c 



2 



7a X 

y 

z- 
79. a? 

y 

2 
U 



12 

60 

60. 

2 

3 

4 

5. 



* A good method of elimination in such cases as this is to add all 
the given equations. From the result reduced to its simplest form sub- 
tract each given equation in turn. The several results are the values 
of the unknown quantities. 
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81* w = 



X = 



Sabcd 



y = 



z = 



— ^hcd-^-acd-^-abd-^-abc 

^ahcd 
hcd^2acd + ahd + ahc 

Sabcd 
bcd + acd^2abd + abc 

Sabcd 



82. 


0?= -30 


84. 


v = 4 




2^ = 31 




a; = 3 




2 = - 10. 




y = 2 


83. 


«= —abc 




2 = 1. 




yz=ab + bc + ca 


85. 


V =3 




2 = — (a + 6 + c) . 




«;=2 

y =4 

2J =3^. 



Art 244. Page 156. 

86. Of a peach, 2 cts. Of a pear, 3 cts. Of an apple, 1 ct. 

87. 24, 60, and 120. 

8a A, $3. B, $4. C, $8. 

89. A, in 10 days. B, in 6 days. C, in 15 days. All, 
in 3 days. 



90. A, in 

C, in 



2lmn , T» . 2lmn 

days. B, in 



2lmn 



mn-j-nl — lm 



days. 



days. 



nl + lm — mn 

91. 432. 

92. Of the first, 32fff pounds. Of the second, 14^^ 
pounds. Of the third, 3fff pounds. 



* A good method of elimination in such cases as this is to add all 
the given equations. From the result reduced to its simplest form sub- 
tract each given equation in turn. The several results are the values 
of the unknown quantities. 
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93. 35 cents, 40 cents, 48 cents, and 56 cents, respectively. 

94. $1, $5, $10, and $20, respectively. 

95. A, in 108 days. B, in 49^ days. C, in 27 days. 
D, in 18^ days. All together, in 8^ days. 

96. The parts are 14, 28, 3, and 147. 

97. The parts are ^^-, - &, ^^, + 6, ^^^, and 



2" 



SECTION VIII. 

Art 254. Page 162. 

1. a^ -f 9 a?'y + 36 a;"'^^ + 84 sc^y^ + 126 »*y* + 126 x*f -f 
84 a?8/ + 36 a^y"^ -{-dosy^ + y^. 

2. m^ — 7 m^n + 21 m^n^ - 35 m^n^ + 35 m^n^ — 21 m* n* 
-f 7 m ?i* — n^. 

3. aj8-8aj^ + 28a^-56a^+70«*-56x»+28a^-8a?-|-l. 

4. a^° _ 10 a» + 45 a« - 120 a^ -f 210 a« - 252 o* + 210 a* 
-120a«4-45a2-10a + l. 

5. yT_i4y6_|_g4y6_280y* + 560y»~672y2 + 4482/-128. 

6. 243-405m + 270m*-90m«+ 15m*-m^ 

a 16»*-96aj«2/ + 216iB2 2/2-216ajy» + 8l2/*. 

9. m" - 5 m^ n« + 1 m» n« - 1 m« n® + 5 m* n^^ _ ^is^ 

10. a*™ + 4 a'"* &™ -f 6 a^*" d^m + 4 c^m ^sm ^ 2>*'». 

11. 1 -8Ar^ + 28A;*-56A;« + 70A:«-56A;i° + 28A;^-8A;" 

QK 91 7 

12. 128 + 2240? +168aj2 + 70iC» + ^a;^ + ^»* + -^a« + 

2 8 32 

1 7 



128 



243"^ 162 54 "^ 36 "^ 48 "^32' 
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14. -^ H T- H ~ H- JU -h — -r- H — -\- — . 

15 1 7 2^-?^ + ^-2^4-l-^ 

*^' -^^ 1 ^ "Us T 4 Is > A 7* 

/*• /*»- /*«» /*»' />«> o»o />»l 

16. fl^ + 5aj8 + 10a: + — + -^ + i 

X or or 

17. a« + 12 a«6a; + 60 a^ft^^ + 160 an^x^ + 240 a^b^a:/' + 
192ab^a^ + 6Ab^x\ 

la 1 + 25 2 + 250 ^2 4- 1250 2» + 3125 2* + 3125 2^ 

_1 8 28 56 70 56 28 

* m* m'n m^n^ m^n^ m^n^ m^n^ m^n^ 



m^ m'' 8 128 

1024* 

Art 256. Page 162. 

21. a* + 4 tt«6 + 4 a^c + 6 a2 62 4. 12 a26c + 6 aV + 4a 5« 
+ 12a 6^0 + 12 a6c2 + 4ttc» 4- 6* + 46»c + 662 c2 + 45c8 + c^ 

22. a^ + Sa^bx + S aUx^ + 3 ab^a^ + 6abco^ + b*x^ + 
3 ac^a;* + 3 62caj* + 3 5 c2rc« + c^a;®. 

23. jfio + 10/ + 55 2/' + 2002/^ + 530 y^ + 1052 2^« + 15902/* 
-h 1800 2/« + 1485 y^ + 810 2/ + 243. 

24. a'' — 3a*6 + 3a2c — 3a2d + 3a62 — 6a6c + 3ac2-f 

6a6d-6acd + 3ac«2-68 + 362c-362c?-3&c2 + 66cd 
-36d2^^_3^^^3^^_^8, 

25. 8r^-f 36 r" + 102 r^<> 4-207 r»-f 336 7-8 + 441 r^ + 484 r« 
+ 441 r« + 336 r* + 207 r» + 102 r^ 4- 36 r + 8. 

2& The fact upon which a rule may be based is thus stated : 
The square of a polynomial is equal to the sum of the squares 
of the several terms plus double the products found by multi' 
plying each term by the sum of the terms that precede it. 

29. t2 + 2 ij +/ -h 2{i -\-j)k -h A:2 + 2(i -\-j -\.k)l-\-f + 
2(i ^j + Jc + l)m+m^ + 2{i +J + A; +Z + m)n + n^. 
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+ 2(p -f g + r 4- 5)? + «2 + 2(p + g + r + a + Ow + tt' + 



31. 3657. 

32. 7987. 

33. 6660, with a remainder 

6264. 

34. 9229 with a remainder 

9559. 



Art. 266. Page 160. 
35. 6310. 



36. 14733, with a remainder 

20512. 

37. 8006. 

3a 41621, with a remainder 
15960. 



39. f+. 

40. ^+. 

41. **+. 



Art. 270. Page 171. 

42. ■^+. 

43. TVdV+- 

44. TlfuV + • 



45. 0.8. 

46. 0.654. 

47. 0.158. 



4a 1.414 . 

49. 1.732 . 

50. 2.645 



• . . 



57. 1.264 . 

5a 1.479 . 

59. 2.154 . 

60. 1.004 . 

61. 2.412 . 



Art 273. Page 171. 

51. 3.872 . . . 

52. 3.162 . . . 

53. 5.099 . . . 

Art. 275. Page 172. 

62. 3.162 . 

63. 1.968 . 

64. 1.658 . 

65. 2.299 . 

66. 0.054 . 



54. 6.324 . . . 

55. 9.486 . . . 

56. 12.247 . . 



67. 0.1264 . 

68. 0.9486 . 

69. 0.3162 . 

70. 0.0031 . 

71. 0.1897 . 



72. 1.4142136. 

73. 1.7320508. 

74. 2.2360680. 

75. 2.8284271. 



Art 27a Page 174. 

76. 3.3166248. 

77. 3.7416574. 
7a 4.1231056. 
7a 5.4772256. 



80. 7.0710678. 

81. 8.6602540. 

82. 8.9442719. 

83. 12.6491106. 
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84. 5000. 



Art. 284. Page 176. 



85. 2000. 



86. 900. 



87. 400. 



8a 423. 

89. 5425. 

90. 932. 



Art. 28a Paoe 170. 

91. 2504. 

92. 211. 



93. 709. 

94. 8008. 



Art. 290. Page 180. 



95. Between f and f . 

96. Between ^^ and ^^. 

97. Between |f and If. 
9a Between 0.43 and 0.44. 
99. BetweenO.177andO.178. 

100. 1.25992 . . 

lOL 1.70997 . . 

102. 2.08008 . . 

103. 0.87358 . . 

104. 0.58480 . . 



105. 
106. 
107. 

loa 

109. 
110. 
HI. 
112. 
113. 
114. 



1.46478 
5.03968 
5.84803 
9.65489 
1.148 . 
0.492 . 
1.357 . 
1.379 . 
2.036 . 
0.973 . 



Art. 296. Page 182. 



115. 


±9a^xy^ 


116. 


5my^. 


117. 


-7a^x\ 


iia 


Sa'x 


iia 


-Sa'yK 


120. 


±10iB2y«. 


121. 


2m2na^ 


-52/«' 


122. 


-9a2ic*. 


123. 


9 a* ««. 


124. 


±a"6»-i. 



125. 


a^6«. 


126 


_L (a-f a;)»6''+i 


AAV. 




127. 


±6ar^«+iy»^ 


128. 


± 64 &8" 2^«. 


129. 


0.4 m^w^ 


130. 




131. 


±1 


132. 


4 2*. 



133. — 64y»2;^ 
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134. 5^3. 

135. 2aW^2ab. 

136. iV6. 

137. 10^^. 

13a -4 a* 6^20!?. 



144. 
145. 
146. 
147. 



^45. 
VI6. 



29a Page 183. 

139. 6af^2x. 

140. iii^yz^^Wxy. 

141. 5V^. 

142. ab^Vc?b. 

143. 1^4 nH- 2. 

300. Page 183. 

14a ^243a^. 



Vl2^ 



n + l 



Art 305. 

150. 3a*-2aaj-2a^. 

151. 2^ — 2y-3. 

152. a^ — 2iB--3. 

153. 3a»+2a^ + a-l. 



Page 185. 

,154. »*4-2a^-2a;H-4. 

155. 3a* — 5 aaj 4-4 0^. 

156. a-\-b-\-c. 



Art 306. Page 186. 

^1 ^1x2 ^ 1x2x3 ^ 

<»-l)(n~2)(n-3) , n(n-l)(n-2)(n-3)(n-4) 

1x2x3x4 1x2x3x4x6 

n(n- l)(n~2)(n-3)(n-4)(n-5) ^,_e^, 

1x2x3x4x5x6 t . . . 

«« , 16 X 15 X 14 X 13 X 12 X 11 X 10 X 9 X 8 T ^^ 

15a H — X V , or 

^ 1X2X3X4X5X6X7X8X9 ^' 

+ 11440a;''y». 

15x14x13x12x11x10x9 



159. — 



1x2x3x4x5x6x7 



a«6^o^-6435a«^»^ 



160. + 



12 X 11 X 10 X 9 X 8 X 7 e e , ^^. « g 

«''?/% or + 924 a:" y^ 



161. 



1x2x3x4x5x6 
m(m— 1) . . . (m — r-t-1) 
1x2x3... (r-1) 



a 



Mi-r+l7>r-l 
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163. Yes. Because one of six equal factors has been found. 

164. 6-2^5. 

165. 20 + 14^2. 

166. 97H-56V^3. 

167. a^a-{-Sa^b-\-3b^a + b)/b. 
16a l + Sx-\'3x^-\'X\ 

169. 64. 

170. 4. 32. 2.924. 27. 243. 11.18 . . . 128. 81. 

O.OOt/ ... o.t>4o • • • 



SECTION IX. 



Art 310. Page 188. 



1. 


a; = ± 24. 
a? = 39. 


7. ar= ±2. 


2. 


a x= ±)/a-\-b. 


3. 


a;= — 67. 


9. o;= ±2. 


4. 


aj= ±12, or ±12V-1. 


10. x = S, y = 5. 


5. 


x= ± 5. 


U. o; = 4, y=7, 2;: 


6. 


«= ±2, or ±2^-1. 






Art 312. 


Pagb 189. 


12. 


a:=r625. 


16. a; =1953125. 


13. 


05=1016.3 . . . 


17. 0?= 752.12 . . . 


14. 


iB=9. 


la a; =13.92 . . . 


15. 


05=5^5 = 11.18 . . . 


19. o; = 32. 




Art 313. 


Page 189. 


20. 


Length, 5.15 feet. 


24. 491. 




Width, 2.06 feet. 


25. 20. 




Depth, 2.355 feet. 


26. 50 and 15. 


21. 
22. 


4550 men. 
63. 


27. Vp Q and 4/^. 


23. 


72. 


2a 36 and 48. 



= 12. 
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and 



30. 73 and 67. 
33 




31. yZ-^andy/-^. 

32. 63 and 105. 



V m* -h 71* V m* -h w* 



34 



\ mr — 'nr \ mr — nr 

35. 21, 35, and 56. 

36. a^,.6i/^,andc^. 

y abc V abc V a6c 

37. 6, 8, and 14. 
3a 18.541 . . . feet. 

39. 83.263 . i . feet. 

40. Depth = diameter =138.33 inches. 

41. 8.486 .. . feet. 

42. 12.407 . . . feet. 

43. 483.60 square feet. 

44. 21.00 . . . inches. 



45. 


5.64 . . 


. feet. 


46. 


11.75 . 


. . cubic feet. 


47 


4.05 . . 


. leeti. 





SECTION 


X. 




Art 321. 


Page 195. 


1. 


Xi'= 6. X2 = S. 


9. 


o?i= 1.531 . . . 


2. 


0?! = 4. 0^ = 3. 




052= —6.531 . . . 


3. 


0/1=4. X2= — 1. 


10. 


051 = 7.887 . . . 


4. 


aJi = 8. 052 = 2. 




052= — 0.887 . . . 


5. 


Xi = 14.293 . . . 


11. 


05i = 18.541 . . ^ 




o?2= —13.293 . . . 




052= —48.541 . . . 


6. 


0^1 = 7. 052= — 4. 


12. 


05i = 0.618 . . . 


7. 


0?! = 8. 0/2^ — 5. 




052= — 1.618 . . . 


a 


Xi = 1.64 . . . 


13. 


05i=9. 052=-llf 




0^2= — 3.64 • . . 


14. 


05i = 3. 0J2= — 2^. 
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15. aji= 1. a?2= —0.7, 

16. 051=1.7037 . . . 
X2= —3.6537 . . . 

17. aJx = 4. ^2= — 2. 

18. 0?! = 3. 'x2= — J. 

19. aji = 28. 0^=9. 

20. ai = 6^. aj2=5. 

21. aJi = 21. iC2 = 5. 

22. Xi = 3. aj2 = 1^^* 
23,- a?i = 6. a^= — 4|. 



24. «! = 2. iBg = — i- 

25. a, = 9. iC2=l^. 

26. a?! = 7. i»2 = — If. 

27. aJi= 10. X2= —%. 

28. aJi=14. iC2=— 10. 

29. a?i = 6. a?2 = 3^. 

30. aJi=10. a^= — If. 

31. CI?! i^^ . 252 ~~ ^~ ^ ' 

32. aJi=7. 052=— 7f. 



Art 322. Page 196. 

33. Length, 60 feet ; widths 40 feet. 

34. 13 and 7, or — 7 and — 13. 

35. |±iV4i)-hd«and-^±^V4/> + d2. 

36. 29, or — 30. 
37 196, or 225. 

38. 1024, or 961. 

39. 121 yards long, 120 yards wide. 

40. 12 and 13, or — 13 and - 12. 

41. 3, 4, and 5, or — 1, 0, and + 1. 

42. 15 and 16, or — 16 and — 15. 

43. 6 and 12, or — 7J and — 15. 

44. $70. 

45. 48 rods long, 32 rods wide. 

46. 480 feet long, 320 feet wide. 

47. Hypothenuse, 17 feet; base, 15 feet; perpendicular, 
8 feet. 

4a 6.18 . . . and 3.819 . . . inches. 

--,, , a , a ,^ j3a a i^ 

49. The parts are — - ± - yo and -— ^ -yo. 

Note. The full interpretation of these results may be given in 
this way. Let an indefinite straight line be drawn, and two points, 
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A and B, marked in it at a distance apart equal to a. Then a 
point, Af, can be found between A and B^ so placed that 

^ Af= -? + |v/5, and MBzr^-lv'S; 

and another point, M', can be found outside of the part A B, so 
placed that 

^M'=-?-?v/5,andilf'5 = ^V?V/5. 



m' a m b 

50. 25 and 15. 



a , l^s — a* J a , /is — a* 



52. 12 oranges. 

53. 6 miles. 

54. 8 horses. 

55. A, 12 days ; B, 6 days. 

56. 96 barrels. 

57. 28 men. 
5a 75 sheep. 

59. 30 cents a dozen. 

60. 8 men, 12 women. 

61. 12 miles, and 13 miles, an hour. 

62. The first, 40 eggs ; the second, 60 eggs. 

63. The first 15, and the second 18, barrels ; or the first 
5, and the second 8, barrels. 

64. A, 60 miles ; B, 40 miles. 



Art 324. Page 201. 

65. a?i=7. yi = 6. 
x^=\^. 2/2 = 8^. 

66. iCi=l. 2/1 = 2. 

0/2 = Ty 2^2 = "^T* 

67. a;i = 3. yi = 2. 
^2 = - 1 A- 2^2 = H^. 



6a iCi = 5. 2^1 = 3. 

^2=ll^. 2/2= -"A. 

69. Xi = 5. ^1 = 3. 
X2=2. 2/2=6. 

70. aJi = 2f 2/1 =-3. 
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71. a?i = 3. yi = 2. 
052 = 3. 2^2=— 2. 

QS^ := — o, y^ ^= — i^a 

72. aji=7. 2^1 = 4. 

OJa == — 7. ^2 = — 4. 

73. aJi = 3. ^1 = 5. 

a;2 = — o. 2^2 ^^^ — ^» 

74. aj=lj. y=l. 

75. a?! = 4. 2^1 = 2. 
a;2=2. 2^1 = 4. 

76. a?i = 3. 2/i = 2. 

052=— 2. 2/2=— 3. 

77. a?! =5. 2^1 = 4. 

a;2 = — 5. ^2 = — 4. 
«3=9Vi^. 2^3 = Vf 

78. a?! =7. 2^1 = 2. 
a:2= — 7. 2/2=— 2. 

a^8 = 5Vi. 2/8= -9^1^. 
a^4=-5Vi. 2/4=9V^i. 

79. a?i = 5. yi = 2. 

•ft/2 ~~ ^* ^2 ~~ *^* 

^3 = 1-4^89. 
2/4 = l4-4v^. 



3?3 — 
2/8 = 

a?4 = 

2/4 = 

Art 325. Page 202. 



80. a?i = 

Xq = 

2/3 = 

aj4 = 

2/4 = 
81. 3?! = 

aj2 = 

a?4 = 

82. a;i = 

352 = 

83. a?i = 

352 ^^ 

84. a?i = 

85. 35i = 

3^2 = 



4. 2/i = 2. 
2. 2/2 = 4. 
3 + V^. 
3-V^2l. 
3-^21. 
3 + ^21. 

6. 2/1 = 7. 
-6. 2/2= -7. 

7. 2/8 = 6. 
-7. 2/4= -6. 

10. 2/i = 6. 
-10. 2/2 =-6. 

11. 2/1 = 7. 
-11. 2/2 =-7. 
30. 2/i = 25. 
-87|. 2/2=-8f 

H' 2/1 = 6. 

— 4^. 2/2=— 6. 

18 V^. 
-3 VS. 

-18V^. 

3V^. 



86. 6 and 20. 

87. 1 and 18, or — 18 and — 1. 
8a 17 and 15, or — 17 and — 15. 

89. 14 and 8, or — 14 and — 8. 

90. 12 and 4. 

91. 12 feet long, 9 feet broad. 
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92. Base, 12 feet ; perpendicular, 5 feet. 

93. Base, 36 feet ; hypothenuse, 39 feet. 

94. 16 yards long and 2 yards wide, or 32 yards long and 

1 yard wide. 

95. Fore wheel, 11 feet; hind wheel, 15 feet. 

96. 2, 5, and 9. 

Art 32a Page 203. 

97. Zi^-\-2. 22 =—2. 23=+!. 24=— 1. 
9a a?i=H-3. X2=—S. i»8=-h3v^^^. a?4= -3\r^. 
Xs=+2. a;e=-2. av=H-2v/^. Xs=-2)/'^. 
99. a; = 3 or 1. See Ex. 127, further on. 

100. iCi=H-24. aj2=— 24. a;s=-h7. x^r=z—7. 

101. 2^i = VT2. 2^2 = V2. Other roots found by the pro- 
cess of Art. 330 are 2^3= Vl2 (- iH-iV^^=^), 2^4= ^12 (-i 
-i\^^),2/5=V^2(-i + i\^^),andye = V2(-i-iV^^). 

102. «i = 3. 22= —2. Other roots found in the solution 
of Ex. 126. 

103. The roots are 1, — 1, V^, —sT^, h -h i^-^^ 
and-iV^^. ^ 

104. The roots are ^, — ^, V^ — 1, and — V— 1- 

105. The roots are ^3 4-3^6, - V^3+3v/6, ^3-3^6, and 

-V3-3V6. 

106. The roots are ^4 and y/— f . 

107. The roots are a H- 6, — (a + &) , a — 6, and — (a — 6) . 

Art 330. Page 205. 

loa (a? — 3)(a;+l) =0. ari = 3. iC2= — 1. 

109. (aj H- 5) (a? -h 6) = 0. a;i=— 5. Kg =—6. 

110. (iB-7)(aj + 8) =0. a;i=7. 0:2= -8. 

111. (2^4-56)(2/-l)=0. 2/1 =-56. 2/2=1. 

112. (2/-l)(2/4-l)(2/-V^2)(2/ + v/2)=0. 
2/1=1. 2^2= -1- 2/3 = ^2. y,= -)/2. 
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U3. if+n)(f-8)==o. 

114. {y + a){y + c)=0. yi= — a. yj = — c. 

115. {y — a){y + c)= 0. y, = o. yj = — c- 

116. See Ex. 107, above. 

117. 5, -f H-lyCTs, -|-|v^:r3. 

ua -5, f + fV-s, f-fV^. 

119. 6, -3 + 3\/^^, -3-3^^^. 

120. -i,i + iV^^,i-iV^^. 

123. 2, _l4-\/-3, -l-V-3, -1, ^ + |v/^r3, 

124. 3, -f + fV^:^, -f-|V^^=^, -3, iH-fV^^, 

125. 1, -^ + iv^ir3, «l_^v^ir3, _i, ^^.lyCrs, 

126. 3, -f 4-|V^=^, -l-fV^-3, -2, IH-V^^, 

127. 3,j-^f 4-fv/^r3, -|-|v^33, 1, -1 + 1^33, 

12a aj2_8a;^i5=:0. 135. a^ — 2ax + a^ — b=:0. 

129. ar'~3aj-28 = 0. 136. a^ -21cx + 7(^ -P=0. 

130. 20a^ — 27aj4-9 = 0. 137. 4iB2_47ja. + ^2_^^ q^ 

131. 4:a^ — S6x-h77 = 0. 13a ar^4- 2aj + 4 = 0. 

132. ar' — 25 = 0. 139. o^^ 2aj4- 2 = 0. 

133. a^ — 4iBH-l = 0. 140. a^ — 28X+p^ = 0. 

134. iB*— lOaj — 20 = 0. 

For further exercises, take the roots found in Arts. 328 
and 330, and with them reconstruct the equations to which 
they belong. 
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SECTION XI. 

Art 341. Pa6£ 210. 



1. 9. 

3. 27. 

5. 41|. 

6. 729. 

a 64. 

9. 64. 

10. a. 

11. a*. 



12. a-^ 

13. a?-*. 

14. »2. 

15. —12 a?. 

16. \2axy-'^, 

17. 16ajP+«. 
la a'^x-^. 

19. a""^ar^. 

20. 2?/-^ 

21. a-^ 

22. ^A:'. 



34. a^*. The square of 
that quantity. 

28. 



37. 



X 



23. 15 y"®. 

24. 9. 

25. — 25. 

26. a'px^^'^. 

27. U. 
2a A;*'. 

29. 2;^. 

30. — a^. 

31. a-"'6^-^ 

32. 20aa;-^y. 

33. — 2a?"^y*«~^ 

2a;i . 1 



39. 27 a* a;-^ 

40. ^a;-«y». 

41. 27. 

42. 216. 

43. ^. 

44. ^. 

45. \. 

46. 25. 

47. 405. 

6a ^aj-iy, or 

63. a;»«. 

1 
^- 8aj2' 

65. oi. 



TsV' 



4a 

49. 

50. 2^*. 

51. a**. 

52. a^<^. 

53. 20. 

54. ^a^ft*. 

55. —18 a* 6. 



yz^ 


1 — • 

z 




n-\rm 


56. 


ajnm . 


57. 


n — m 


X "»» . 




r» + «» 


5a 


a? '^ 




rt> — u« 



59. X '^ 

60. ^a*6^ 

61. ia. 



2/ 



64 Va;' 



66. ft^y^ or 




67. a?. 

6a 7* H- 48, or 2465. 

69. -32712. 

70. 2\ or 8. 

71. 123 X 456, or 56088. 
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Art 343. Page 212. 



72. tt 



— 1 



X 



— 1 



— ax^-j-a^x. 



73. an-^-{-l+a-n^. 

74. a26-2 4.2 4-a-252. 

75. a^y~^'-Sxy~'^-\-Sx~^y — x^^y^. 

76. aj* — X — aj-^-fa?"*. 

77. a?2/~^ — 1 +aj~^ 
78. 



y- 



a~^a;""^ — aa. 



79. xy-'^+l-\-x-'^y, 

80. a^ — 6. 

81. a^ + x^. 

82. a^ + a a; + aj^. 

83. a8-aiH-2a4 — 2— a-5-l-a-*. 

84. a?^ — y^. 

85. a^ — a^i + fti 

86. mi — m^ni-\- m* n^ — n*. 

87. k^^k^li-^l^. 

88. a** - a^ h^^ + a^^ 6« - 6*-*. 

89. a^ + a^fei + aift + fti 

90. a^^ — oj^^. 

91. a-*2/^ — 1 +aiy"*. 

Art 352. Page 215. 

102. fV2. 

103. 'V^. 

104. 'v^. 

105. *"^a^P + "»«. 

106. "*ya;»p-««. 

107. ay^b^x^y. 

108. Iba^m^SfoFm. 

109. 20 m^y^ymy^. 

110. 20 A:^^, 

111. V^/'. 



92. 


15^7. 


93. 


4V2 + 3V3 4-2V^5. 


94. 


61/3. 


95. 


Va + V6. 


96. 


Va + ya. 


97. 


byja. 


98. 


Va^ 


99. 


6 a. 


100. 


y5^ 


101. 


•5. 
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112. a^-SV^-f Sv^^-V^a'. 

3 2 1 12? 

113. a»» — 3 a»» 6« + 3 a™ ft* — 6», or 

Va» - 3 1/a' Vb + 3 7a V^' - V b'. 

114. a« - 2 a« 6» + 6», or Vd" - 2 Va6"+ V^. 

115. a"+2a'^ + a'«;oryS^ + 2"'yS^^ + 75^^^ 



116. -• 

a 

117. Va?. 

1 

iia 



119. V^a. 

120. \/a. 

121. 75^X^, or 74375. 

122. ^135. 

123. Va, y/a. 

124. 1.587 . . . 

125. If. 

126. 0.00606 . . . 

127. 0.128 . . . 

128. V2. 

129. ^VlOO. 

130. fV25. 

131. iV4. 

132. ^2. 

133. V9. 

134. 2(^3-^2). 

135. )Jb-\/2. 



136. ^5 4-1. 
2V2 + V^3 



137. 



13a 



139. 



o 

3 + ^3 

• 

6 
7 + 3^5 
2 



140. V-ITVS. 

141. V^10 + 7V2. 
ab^ — a^b 
a — b 

x^ — y 



142. 



143. 



144. 



145. 



146. 



147. 



ar^ 



■ I ' ■ ■ ■■ ■ I ■ I ■■ ■ I I 



a^ — a 



^x + i—y/x—i 



2 



a -h Va2 - a;2 



a; 



14a a?i = 25 

X2 = 36. 



Art. 356. Page 218. 

149. a;i = 36 
X2= 25. 



35a] 


ANSWERS. 


Dl 


150. a?i = 9 


157. a; = - 


i. 


^2 = 6 if . 


158. a?i = 


f 


151. iBi=256 


a?2 = 


t 


ir2=625. 


159. a?i = 


H 


152. iBi = 9 


a?2 = 


-^ 


0^2= (-17)^ 


•^3 ^^ 


f\/-i 


153. o?! — 343 


a;4 = 


-i\/-i. 


«^2=-M^^^. 


160. a;i = 


4 


154. x^ = n^ 


aj2 = 


9. 


a;2=-(n+l)». 


161. «! = 


* 


155. aJi=196 
a?2 = 49. 


3^2 = 

162. »! = 


256 


156. a;i = 9 
iP2 = 4: 




a:2 = 
163. X = 


256V6561. 

2n 


/-23 


{H^-"i)-- 


/-23. 


Art. 358. Page 220. 




164. a? = 3. 


173. a; = 12. 


184. a?i = 3 


165. a; = 4. 


174. a; = 5. 


a^ = 2. 


166. a;i==171 


175. a; — IJ. 


185.* Xi = a 


a;2=144. 


176. a:i = 2i 


X2= C. 


167. a;i = 2 


aj2=-2f 


186. z = 2a. 


«2=— 3. 


177. a? =18 a. 


187. 2: = — 2 a. 


168. a?i = 3 

a^= 1. 


178. a? =2^. 

179. aj = |. 


9a 

18a x-^^. 


169. a? = 4. 


180. a; = 30. 


189. a? = — J. 


170. aj = yV 


181. ar = |. 


190. 2^=15|i. 


171. «=!. 


182. a; =16. 


191. 2=7|. 


172. a; = 49. 


183. x^—l 


192. aJi = V^65 




aj2=-W- 


. X2 = ^b, 



* The given equation may be reduced to the form 
(x--a)(x — c)[(aj — a)(x — c) — (x — 6)(a; — a + 6 — c)] = 0, then to the form 
(ac— a)(a;— c)[ac--a6 — 6c + 62] = o, and finally, by dividing each mem- 
ber by the factor in square brackets, to (a~a)(x — c)=0. 
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1. 1-. 

2. n 

3. a 
. . . 30. 

4. n 

5. Z = 

6. a 
20. 

7. a 
a d 

15. 

9. Z = 

10. a 



SECTION XII. 
Art 366. Page 223. 

298, S = 14950. The series is 1, 4, 7 . 
13, S = 286. The series is 40, 37, 34 . 
- 15, S = 120. The series is - 15, - 



. • 29o* 
. . 4. 
-12, -9 



: 8^ (i = _ 4. The series is 20, 16, 12 ... — 8. 
— 15, d = — 5. The series is 40, 35, 30 ... — 15. 
: - 12, (1 = 4. The series is - 12, - 8, — 4 .. . 

: 82, Z= 118. The series is 82, 86, 90 . . . 118. 
= - 2|, S = 157|. The series is 30, 27^, 25 . . . 

42, n = 12. The series is 9, 12, 15 . . . 42. 
= 1, n= 10. The series is 1, 5, 9 . . . 37. 



11. 106|. 

12. 58. 

13. 5050. 

14. 500500. 

15. 2500. 

16. 2550. 

17. 370. 
la 6 or 12. 

19. 6 or 9, 6 or — 3. 

20. 8 or 31. 

21. $5996.25. 

22. lQ^f\ 6433^ feet 

23. In 16 seconds. 

24. 2 n — 1 , and 2 n. 



Art 367. Page 223. 



25. 



26. 


n' 


• 


27. 


n 


-\'nK 


2a 


3 


n + n^ 




16 




n 


-1 



29. 

30. 222. 

31. d = U' «= -10^- 
I = 28f . S = 507f . 

32. a = 5. d=7. 

33. 5 prizes. 



34. a=l. cZ = 3. 

35. a=25, (Z= — 3; or, a = 4, d = 3. 

36. 10 days. 
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37. The average value of a number of quantities is found 
by dividing the sum of those quantities by the number of 
them. 

38. The (k — m)*^ tenn is a + (A: — m — 1) d. 
The (A; + m)*^ term is a H- (A; + m — 1) d. 
The k^^ term is a -h (A: — 1) d. 

39. 3, 3J, 4, 4J . . . 16, 16^, 17. 

40. 10, 10^^, 11^^, 12^ . . . 183?^, 19^3^, 20. 

41. ^. 

m -fl 

42. Let m be as much greater than a as it is less than b. 
Then m — a = b — m^ whence m = — - — . 

Art 375. Page 228. 
*3. l=-M^S = 3f|f . The series is 5, - 2, f , - ^, 

16 _ 32 

44. a = 40, /S = 44.444. The series is 40, 4, 0.4, 0.04, 
0.004. 

45. a = 5, ^ = ^f^. The series is 5, If, f , ^, ^, -jfy. 

46. r = f, /S=63i^. Theseriesisf, f, 1,1, 1,3^. 

Art 376. Page 230. 

53. r = f, /S = 9^. 

54. I (280 - Z)3 = 7 X 2738 = 189 X .918 ; whence Z = 7, or 
Z=189, of which the latter is the answer to the problem, 
r = 3. The series is 7, 21, 63, 189. 

55. r = i/lMlll = 1.1059.* The yearly rate of increase 

▼ 109280 •' •' 

was 0.1059. 

56. 17 X (i^)2«= 0.4047 of a gallon.* 
(a - 5)» 



57. 



a»-^ 



58. 76 X iUY^ = 0.2791 of a pound.* 



* This reduced value is best found by the use of logarithms. The 
arithmetical process would be too long. 
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59. 



a»+i 



(a + 6)"' 

60. 27, 18, 12, 8. 

61. 3, 5, 7, 9. 

62. a"r*«^'»-^\ 

63. -, — ^, — ^ . . . — j^3^ IS a geometric progression m 

Cv C*' # (JL 1^ Cv # 



which the common ratio is -. 

r 

64. a^ r, a^ r*, a^ ?•*... a geometrical progression in which 
the common ratio is r*. 

65. ar ±a^ai^ ±ar^ar^ ±i^^ar^ ±r^ . . .a geometrical 
progression in which the common ratio is r. 

66. The (A; — my^ term is a r^-^-^. 
The {Tc + my^ term is ar*+"»-^ 
The k^^ term is ar*~^ 

67. Tfr. |,|, 1, H, 2f 

6a 1, 2T^, 21*5^, 2^^ . . . 2H, 2. 

70. The common ratio, v/-^- The series, ^, V2[5, B, 

71. Compare the result of the last problem with Art. 196, 
and the truth is evident. 

12. 24 and 6. 

73. If a is the arithmetical mean, and h the geometrical 
mean, of two numbers, the numbers themselves are 

a^^cT^^ and a - )/aF^^'. 

Art 378. Page 233. 

77. A. 80. i. 



74. 


!*• 


75. 


h 


76. 


i- 



78 2. 
79. 54. 

83. At a point ^j of a stadium beyond where the tortoise 
was at the outset. 



81. f. 



82. -1 



414.] 



84. i- 

85. i. 

86. ^« 

87. A- 
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Art 380. 


Page 234. 






89. 3^. 




94. 


m- 


90. ^^. 




95. 


^\' 


91. ^. 




96. 


^. 


92. 2^g^. 








93. iVx- 
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Art. 405. 


Page 249. 






31. 


1.7324. 


3a 4.8976. 


45. 


800. 


32. 


5.9685. 


39. 1.4314. 


46. 


0.16. 


33. 


3.5911. 


40. 5.7782. 


47. 


0.0047. 


34. 


4.9956. 


41. 65000. 


48. 


0.00088. 


35. 


0.8388. 


42. 33. 


49. 


0.052. 


36. 


T.8921. 


43. 6.7. 


50. 


0.11. 


37. 


3.6990. 


44. 430000. 










• 

Art. 407. Page 252. 




51. 


2.4579. 


55. 2.6955. 


59. 


0.0106. 


52. 


1.7380. 


56. 4.9943. 


60. 


0.147. 


53. 


0.9996. 


57. 7720. 


61. 


0.000417 


54. 


6.5391. 


5a 9.89. 


62. 


0.00399. 






Art 411. Page 255. 




63. 


4.6877. 


68. 0.0010. 


73. 


1.9929. 


64. 


2.9927. 


69. 0.4753. 


74. 


0.0191. 


65. 


6.8632. 


70. 1.7400. 


75. 


1.7488. 


66. 


6.9962. 


71. 0.0004. 


76. 


1.9539. 


67. 


3.1236. 


72. 3.0006. 










Art. 414. Page 257. 




77. 


35540. 




80. 0.8892. 




7a 


0.004788. 




81. 709.4.. 




79. 


5.396. 




82. 0.101 


39. 
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83. 128350. 

84. 0.06977. 

85. 0.00010021. 

86. 1015300. 

87. 15604. 
8a 3090. 

95. 852000000000. 

96. 0.01458. 

97. 48110. 



Art 417. 



89. 0.000010286. 

9a 10.402. 

91. 600.1. 

92. 1.1015. 

93. 8245000000. 

94. 0.00000008054. 

Pagb 259. 

9a 215.86. 

99. 137220 feet. 
100. 35810 cubic inches. 



101. 1.975. 

102. 6.77. 

103. 31830. 

104. 0.03866. 

105. 4.009. 



Art 421. Page 261. 

106. 1.1023. 

107. 10.673. 
lOa 8.682. 

109. 0.09852. 

110. 0.037. 

Art 423. Page 263. 

116. 14490000000000000000000. 

117. 4055000000000000000000000. 
lia 0.00001631. 

119. 2.449. 

120. 1.913. 

121. 0.09486. 

122. 0.9284. 

123. 1.452. 

136. 0.1142. 

137. 0.06789. 
13a 0.0000000000000000684. 



111. 0.02858. 

lia 400. 

113. 68.64. 

114. 0.03113. 

115. 5.334. 



124. 


1.008. 


130. 


473.5 


125. 


0.9245. 


131. 


0.009786. 


126. 


9.200. 


132. 


0.3016. 


127. 


0.02148. 


133. 


1.0985. 


12a 


0.005776. 


134. 


1.0251. 


129. 


0.15824. 


135. 


2.69. 


Art 424. Page 264. 







139. 0.002011. 

140. 0.5196. 

141. 0.1368. 

142. 1.252. 



143. 0.9623. 

144. 1.6801. 

145. 0.7423. 

146. 0.1459. 



147. 0.8226. 

148. 25.38. 

149. 7.039. 

150. 4.678. 
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151. 12.615. 

152. 10.493. 

153. 1.364. 

154. 12.36. 

155. 6.470. 

164. 2.861. 

165. 1.337. 

166. 0.6310. 



156. 4.980. 

157. 26.51. 
15a 1.284. 

159. 0.2243. 

160. 83.87. 

Art 426. Page 266. 

167. 2.861. 

16a 204.* 

169. 28.07. 



161. 14.556. 

162. 13.152. 

163. 2.515. 



170. 36.60. 

171. 11.90. 



Art 42a Page 269. 



172. $735.59. 

173. $1960.95. 

174. $106.17. 

175. $4,602. 
184. 3.686 years. t 



176. $3069.57. 

177. $13841.90. 
17a 5^ per cent. 
179. 0.074. 



180. 0.07177. 

181. 0.02048. 

182. 11.9 years. t 

183. 28.07 yeare-t 



185. 9.12 years.t 

186. 0.02516 ; that is, a little more than 2 J per cent. 

187. 64103000. 82183000. 

18a [n = 27.8976.] In a little less than 28 years. 

189. 0.1059 ; that is, about lOf per cent per annum. 



190. $1206.83. 

191. $5137.90. 



Art 431. Page 272. 

192. $2100.20. 

193. $2880.10. 



194. $5366.40. 



* By seven-place table, 202.9356. In the rest of this section many 
of the answers are found by the use of a five-place or of a seven-place 
table. This is desirable when high powers of a number are to be used, 
since both the possible and the probable errors become very large. The 
first three figures of the answers may, however, be found by a four- 
place table in most cases. 

t This is the value of n obtained from the formula, but is not a 
strictly accurate answer to the question. The exact answer could be 
found by computing the earnings of the given principal for the number 
of whole years found in the value of n, and then finding how large a 
fraction of a year would be required for the principal as it stood at the 
end of the last complete year to earn at simple interest the rest of the 
amount required to be earned. In Ex. 185 the computation would be 
made in a similar way for the number of entire half-years. 
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Art 434. Page 275. 

195. $13489. 

196. $7805.50. 

197. The pension ; $231.30 more valuable. 
19a $1631.20. 

199. $217,340.83. 

200. [n = 36.72.] A fraction less than 37 years. 

201. $6419.41. 

202. In a fraction less than 459 years, [n = 458.6.] 



SECTION XI\r. 
Page 277. 



1. $17200. 

2. A, $1350. B, $900. 

3. A, 3200. B, 4800. C, 6000. D, 7000. 

4. 24 days. 

5. On the shorter arm, 400 pounds ; on the longer, 350 
pounds. 

6. At 43^ minutes past 2 o'clock. 

7. 32 minutes past 9 o'clock. 

8. 352 yards and 440 yards a minute respectively. 

9. 52 yards. 

10. 240. 

11. 18^^ miles and 17^ miles per hour respectively. 
The whole trip, 136y^ miles. 

12. Estate $81000. 9 children. Each, $9000. 

a7(fn 



13. 


amn 


m+n 


14 


bm 


JtX, 


a 


15. 


klc 
100* 


m 


hm 



a 



17. 

la 

19. 
20. 



a'k ' 
ak 

T' 

an — hm 

n — m 
lOOq-fe) 
k 
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21. 6.4 months. 

ak-\-bl-]-cm-\-cln 
a -\- b -\- c -\- d 

23. 510 inches. 

24. 75 cents per bushel. 

25. A, in lOf days. 
B, in 32 days. 

26. $3000, at4 %. 

27. 45.94 kilograms. 
ad-}- be , ad — be 

2bd 2bd 

29. 27 and 48. 



30. As 56 to 143. 

31. 5:1. 

32. 2^\. 

33. -f^. 

34. |. 

35. f. 

36. 



mpa 



mp-hnp-\-nq^ 

npa 
mp-\-np-\-nq^ 

nqa 
mp-\-np-\-nq' 



37. 



mpra 



mpr -\-npr -\-nqr-\-nq8 

npra 
mpr-\-npr-\-nqr-\-nq8* 

nqra 
mp r 4- np r -\-nqr -{-nqs^ 

nqsa 
mpr-\-npr-\-nqr-\-nqs 
3a The pound, $4,865. The franc, $0.1925. The mark, 
.2375. 

39. 30, 48, and 50. 

40. Of maple wood, 0.79. Of cork, 0.24. Of lead, 10.94. 

41. {x-\-\)'^ — x^= («+l) +^' 

42. (« — 1)* + iB* + (a; + 1)^ = 3 a;^ + 6 a?, which is divisible 
by a;. • 

43. x — y = — . 

m = n(x — y) 

m^x -{- y) = n{x^ — y^) . 

44. 6, 9, and 18. 

Va 6, v'^ c, and ^ca, 

45. 15625. m«. 

46. Forwards, 4 miles an hour ; backwards, 1 mile an hour. 
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47. 6 miles and 7 miles an hour respectively, 

4& Fore wheel, 4 yards ; hind wheel, 6 yards. 

49. 100 or - 80. 

50. 6 inches. 

51. 19.313 feet. 

52. 5 sons. 

53. The longer part, — ^ + o ^^' 

The shorter, ^ - ? v^5. 6.180 and 3.820. 

54. 5 miles an hour. 

55. If r be the rate of rowing and « the rate of the stream, 
then either rate can be found from the other by means of the 
equation 6 r^ — 2 a r = 6 s*. 

56. 35 and 10. 



m — 2 



''' 2- + 2V.M:2"°^2-2Vm + 2- 

sa i?5^=2m2-l±2mV^^?3T. 
breadth 

59. 24 and 30, or 8 and 10. 

60. 6, 9, 10, and 15. 

61. Base, 12. Perpendicular, 5. Hypothenuse, 13. 

62. 36, 48, and 60. 

Base, i(^W+TA + )/h^-4A) . 

Perpendicular, ^(V^F+T^ - v/^^-4.4). 

63. Greater, 3^. Less, 2f . 

64. Rectangle, 96(2 ± V^3) long, 32(2 ± \/3) wide. 
Square, 32(3 ± 2y'3) each way. 



^ 



1 
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